1 00 00
(1) -do + 23 (a» cos nx + bn sin rex) = ^ An(x) 2 n=l n=0
is a Fourier-Stieltjes series of 7(x) with F(x) = { 7(x+0) + 7(x -0) }/2. A condition necessary and sufficient for 7(x) to be absolutely continuous over a closed interval (a, b) is 6 | vm(x) -<r"(x) I dx -» 0, as w, « -» » where crm(x) are the arithmetic means of the series (1). We shall generalize this theorem to the successively derived Fourier series and prove some related theorems. With an application of these results, we shall prove a theorem concerning local saturation. The author proved this theorem previously [2] . But the proof given here is simpler than the previous one.
2. Suppose that f(x) is integrable and periodic with the period 2ir. Moreover suppose that its Fourier series and conjugate series are (2) S\f] = ¿ cne™, (4) or (5). Sufficiency. If ak[x, S(k)] converges uniformly over (a, b), the limit function g(x) is continuous over (a, b). We denote by C^ia, b) the class of functions such as continuously differentiable fc-times and vanishing outside of
where Gk(x) is a fcth primitive of g(x). On the other hand, since the Cesàro kernel is symmetric, we have Proof. Since the proof of necessity is almost the same as the proof of necessity part of the above theorem, we omit it.
Sufficiency. Since om[x, 5(4)] is uniformly bounded over (a, b), this sequence is weakly compact as functional in Lx(a, b). That is, for any ¿(x) EC0*:)(a, b), there is a function g(x)ELx(a, b) and subsequence mn such that
and we get sufficiency of the theorem with the same reasoning as the above theorem.
In the similar way, we can get the following theorems. for every m and uniformly in x in any fixed internal subinterval of (a, b), because (3)
Letting m-* «j , we have «*.[*, #(/)] = 0(1).
Hence we have/'(x)G7.°° in (a, b) from the Theorem 2.
(') We denote <r\(x,f) by a"(x,f). uniformly for all x belonging to (a, b). Thus we get the complete proof of the proposition (2). Remark. Theorem 5 is true for (C, a)-means (a^l) instead of (C, 1)-means. The proof is the same.
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